in the early stage of pulmonary tuberculosis, for the opsonic index is then constantly varying in consequence of the auto-inoculation produced by the local disease.
Attempts to combat the tuberculous infection by means of antiseptic substances, such as creasote or iodoform, given by the mouth, have attained very little success, and these drugs may produce gastrointestinal irritation. The idea of administering antiseptic drugs by the air-passages suggested itself to physicians thirty years ago. In 1877 Sir William Roberts claimed good results in phthisical cases from the use of antiseptic inhalation by means of a "respirator-inhaler" which covered the mouth only, and which he directed to be " worn for fifteen, thirty, or sixty minutes several times a day." Dr. Coghill also employed a similar apparatus, and laid stress on the necessity that the patient should practise inspiration by the mouth and expiration by the nose. " Each inhalation should last from fifteen to twenty minutes, and may be with advantage frequently repeated." The forinula which he recommiended in 1881 was this:- (1) It must be continuous and constantly in operation during the whole of the twenty-four hours, except at meal-times;
(2) The inhaler employed must be light and capable of being worn both in the daytime and during sleep; it must not hinder respiration, and it should be cheap; ( 3) The solution employed should be as strong as possible, and it. may with advantage be composed of a combination of several volatile antiseptic substances.
During the last four years I have treated all my cases of early pulmonary tuberculosis by this method, and the results have been so remarkable that I desire to bring them before the profession, in the hope that the method may be generally used. The inhaler employed has been the simple oro-nasal cage of perforated zinc advocated by Dr. Burney Yeo. It is worn over the nose and mouth, and is kept in place by elastic bands behind the ears; it contains a piece of sponge or felt on which the solution is dropped. The only precaution necessary is to take care that the edges of the inhaler, which rest on the skin, are not wetted, lest the skin should be stained or made sore. 
Therapeutical anid Pharmnacological Section
The second point which claims attention is the question of nutriment. It is essential to administer a sufficiency of easily-digested and nutritious food. I insist on every patient taking four times daily, in addition to his ordinary meals, a half-pint of (scalded) milk to which from a dessertspoonful to a tablespoonful of " malted milk" has been added.
Before the first floor in a rather narrow street on a motor-omnibus route by no means an ideal place for the treatment of such a case. His bed was in the back room; the folding-doors were thrown back, and both windows of the front room were constantly widely opened. He was fortunate in obtaining the help of a most excellent nurse. It was found that the physical signs bad considerably increased during the twelve days, and there was now a pleural effusion on the right side. This fluid was drawn off and proved to be sterile. After the aspiration the side was strapped and an icebag applied. A Yeo's inhaler was worn constantly day and night, in accordance with the method already described, and he was fed almost exclusively on millk and malted milk. The sputum increased rapidly in amount and became mucopurulent, the temperature continued at 1020 F., and there was discomfort about the larynx. An ice-bag was applied over this region and two others over the lung. The very copious and purulent sputum was examined bacteriologically, and was found to be full of streptococci. This fact, indicating a streptococcal infection of a tuberculous lung, seemed to me to render the prognosis almost hopeless. On July 11 a very violent paroxysm of coughing occurred, lasting five or six hours, when he brought up much purulent material and some blood. The temperature rose to 103 F. and the pulse to 130 for a short time; but this soon subsided, and he seemed better. He was assiduously nursed and carefully fed, and his appetite began to improve. The inhaler was worn persistently.
From June 26 to July 4 the temperature was from 1000 to 102'30 F.; from July 4 to July 10, 99.50 to 1010 F.; from July 10 to July 14, 993 to 100' F.; and on July 14 it became normal permanently. On July 23 he was still improving, and was obviously gaining flesh; sputum much less, but still copious and muco-purulent; one or two slighter paroxysms of coughing. There was now resonance in the right axilla (where the fluid had been), but an area of dullness existed at the right anterior base and the right posterior base, with some bronchial breathing and moist sounds-clearly a basic cavity. On August 16 he had sufficiently recovered to come to my house, and I found that there were still signs, though less marked, of a cavity at the right base. He looked decidedly stouter. His weight was found to be 11 st. 10 lb., his weight in health having been 12 st. 6 lb. He was sent into the country, and persisted in the use of his inhaler. After this his recovery was uninterrupted, and he resumed his work. I examined him again on April 28, 1909, after an interval of a year and eight months. All the old dull areas could be detected, but there was no bronchial breathing, no prolonged expiration, a-nd no crepitant sound-in short, no sign of activity. His weight had increased to 15 st. 6 lb.-an increase of no less than 52 lb. ! He looked so well that I hardly recognized him at first sight. He had done full work for more than eighteen months, from 9 a.m. to 7 p.m. each day, in an ill-ventilated shop, and had enjoyed a summer holiday in France.
These three cases give sufficient proof of the curative influence of continuous antiseptic inhalation in a tuberculous, and even in a streptococcal, invasion of the lungs. They justify the hope that if this treatment can be adopted in the earliest stage of a pulmonary tuberculosis, we may be able definitely and completely to arrest the disease. If we are to have any prospect of abolishing pulmonary phthisis-one of the greatest scourges of the human race-we must attack it long before any bacilli can be found in the expectoration. In the great majority of cases of pulnmonary tuberculosis, definite and characteristic physical signs are present for weeks or months before the patient begins to expectorate. To wait for tubercle bacilli in the sputum before diagnosing pulmonary tuberculosis is like delaying the diagnosis of cancer until the glands are involved. It is therefore essential to acquire accurate ideas as to the exact localization in the lung of an incipient pulmonary tuberculosis and as to the physical signs which are caused by it. For a statement of the current teaching on this subject I turn to the latest authoritative monograph, the article on "Tuberculosis of the Lung " in " Green's Encyclopaedia and Dictionary of Medicine and Surgery," vol. vi, published two years ago. In this article, written by a physician of wide experience, there is a section on page 35 under the title " Physical Signs of Incipient Tuberculosis," which states that " The early determination of pulmonary tuberculosis by physical signs affords scope for great refinement of methods. In proportion to the earliness of the process, the physical signs are slighter they are, consequently, apt to be missed. Reliable skill can only be obtained after prolonged and careful practice. Autscultationt affords the more delicate tests. The auscultatory phenomena include slight modifications of the normal respiratory murmur, e.g., enfeeblement, harshness, interrupted or cogwheel or jerky respiration, prolonged expiration, blowing expiration (broncho-vesicular). When the respiration is actually bronchial, the process is something more than incipient merely.... " Percussion yields results of importance even at early stages. All portions of the lung must be examined. Corresponding portions must be compared with care; more especially the two apices must be tested comparatively in respect of percussion sound and extent of resonant area."
This statement as to the earliest physical signs in an incipient pulmonary tuberculosis, and similar statements in the text-books, seem to me both erroneous and very inadequate-erroneous in assigning greater importance .to auscultation than to percussion, and quite inadequate in the information given as to the regions of the thoracic wall where we may expect to find the earliest changes. Yet it is now nearly twenty years since Dr. Kingston Fowler pointed out that tuberculosis of the lungs begins, in an overwhelming majority of cases, at certain definite localities in the lung, and that the disease progresses by well-defined routes. This statement was founded on Dr. Fowler's experiences of autopsies at the Brompton Hospital. It has found its way into some of the text-books, and is recognized as conveying true information of pathological fact; but it has produced little or no modification of the descriptions of the clinical picture of the disease. Dr. Fowler sh6wed that the earliest lesion occurs not at the very summit of the lung, but at a spot about 1 in. to 11 in. below the summit, in the lung as seen in the post-mortem room. This will correspond to a greater distance, probably quite 2 in., in the expanded air-containing lung. From this site the process may extend either backwards towards the suprascapular fossa, or downwards and outwards into the second intercostal space. Clinically this can quite easily be recognized by careful percussion. The earliest physical signs (dullness and lessened air-entry) may usually be first detected in the innermost part of the first intercostal space on one or both sides, extending from one to three fingerbreadths from the sternum, and possibly also in the second space at about one fingerbreadth from the sternum. Posteriorly they may be detected quite close to the uppermost dorsal vertebram on either side, a region which normally is quite resonant. Dr. Fowler also pointed out that less commonly the site of the earliest lesion was situated more externally, and this also is recognized clinically by dullness in the 25 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from outermost part of the first, and sometimes of the second, intercostal spaces; posteriorly it can be detected in the outer part of the suprascapular fossa, occasionally also in the upper axilla. This area of dullness often exists along with that first described, while the midclavicular region remains much more resonant.
In the lower lobe also a similar tuberculous focus is apt to be developed at a very early stage, with, or very soon after, the focus in the upper lobe. Dr. Fowler stated that in the lower lobe also the situation of this early lesion is about 1 in. to 1I in. below the summit of the lower lobe, and that it is apt to spread downwards and outwards along the lower edge of the interlobar fissure. He described the position at the back of the chest where this lesion was to be looked for. Clinically it is quite easy to verify these facts if careful percussion is practised over the inner extremity of the spine of the scapula and the adjoining region.
These areas at the four apices are the most frequent and characteristic, but occasionally small areas of dullness may be found in front in the right middle lobe, and in the antero-lateral region of the anterior base of the left lung; posteriorly, at the posterior scapular edge, at the scapular angle, or near the posterior base of the lung. The dull areas of pulmonary tuberculosis differ much in size. They may be detected when they measure only half a fingerbreadth, or 1 cm., but they often measure about two fingerbreadths. In a severe case they may reach three fingerbreadths, and as much as four in the latest stages of the illness. The auscultatory signs will be determined by the amount of implication and destruction of the pulmonary structure. The possibility of accurate measurement by percussion makes it easy to construct a rough diagram showing the localization of these areas, and the number of fingerbreadths in each can be recorded by figures.
Thus, the condition at one visit can be compared with that found at a subsequent visit. The areas may be found to be smaller when the case is improving, and larger if his disease has progressed. I find these records quite trustworthy, and of the greatest assistance in helping to determine whether improvement or deterioration has occurred.
I now add a brief description of twenty-seven other cases of incipient or early pulmonary tuberculosis treated by the method of continuous antiseptic inhalation (4) Mr. M., aged 33, seen with Dr. Mowll, of Surbiton, July 3, 1905. After a sharp attack of influenza he was found to have signs of tubercle at all four apices. Loss of weight 7 lb. Recovered under constant use of inhaler, and gained weight, 14 lb. Went back to work, and in December, 1906, was examined for life insurance and accepted as a "first-class life." But in January, 1907, he had a fresh attack, chiefly in the left lung. He was again kept at home for a fortnight, and used his inhaler persistently; again regained the weight lost, and resumed his occupation, which involves both mental and physical strain. He has remained quite well and is fully equal to his duties.
(5) D. B., aged nearly 13, the son of a medical man, had been sent home from boarding-school because ill. Tall, but 21 lb. under average weight for age. Short cough. Signs (November, 1906) at all four apices. Under continuous antiseptic inhalation his cough vanished in a few days; he gained 6 lb. in weight in five weeks, and looked better than for two years. Advised still to use the inhaler three hours daily. He continued to improve; a year later he had gained 14 lb. more, and a year later still an additional 9 lb. In November, 1909 (16) Mr. H., aged 20, a patient of Dr. Nettell, of Shirebrook, Mansfield. He hlad no cough, but hald suffered from repeated attacks of tonsillitis. Four years previously he had suffered from pleurisy ; he had lost 3 lb. in weight; he had signs at all four apices and four lower areas, the largest beinlg at the right lateral base-doubtless the remains of the former lpleurisy. No sputum. Under the antiseptic treatment by inhalation and sprays to throat and nose he rapidly improved, gaining 3 lb. in weight. He returned to his work as a mining engineer, and he continued wvell. It is doubtful wlhether some of his dull areas were not of old stancding, the legacy of his attack four years previously, but they appeared to diminish slightly while he was under treatment.
(17) A. W., aged 26, marine enginieer; sent by Dr. Beaumont, of East Ham. He hlad hald cough for four mon-ths, and lhad been taken ill on shipboard. He was admitted into hospital at Sydnev, Australia, and remained there ten weeks. He had beern back in England for one week; he showed signs at all four apices and five lower aretas, with a cavity at the right apex; he looked very ill, and had lost more than 3 11). in weight. Under treatment by antiseptic inhalation he rapidly improved, and when I next saw him, four months later, he had gained 15-lb. in weiglht. Three months later still there had been a further gain of 3 lb.; total gain, 18' lb. He looked quite a different man, and had very slight cough in the morning only. There were still signs of a cavity at the right apex. I have heard no more of him.
(18) C. G., aged 40, had suffered from occasional slight attacks of hiemoptysis since 28 years of age, with slight cough. When he came to me on February 14, 1909, he had had a " cold" for five weeks, followed by an attack of hbmoptysis more severe than ever before. He showed signs at all four apices and two lower areas, with possibly a small cavity at his right apex. After a week in bed, with continuous antiseptic inhalation, he returned to his work. He was able to wear the inhaler in his office for seven hours daily, also at night. During the first three weeks of treatment he gained 32 lb.; during the next month, 3 lb., and subsequently 2 lb. ; total gain, 81 lb. His friends, he stated, " never saw him look so well." After giving up the inhalations he had a small extension of physical signs in the right second space, and lost 12 lb., but a return to the treatment soon arrested this. (21) MIr. B., aged 36, sent by Dr. Grove, of St. Ives, Hunts. His illness began eight months previously, with catarrh and haemoptysis. Dr. Grove found signs of tubercle at the right apex, but no bacilli in the sputum. Cough worse for four months. Had lost 4 lb. Dr. Grove found tubercle bacilli for the first time the day before the patient came to me. There had been phthisis in his mother's family, and his father died of rheumatic fever. The patient had had pains in his knees, and was found to have a moderately dilated heart, a systolic apex murmur, and a short presystolic. He had signs of tubercle in his lungs at all four apices and two lower areas. After two weeks' rest in bed and continuous use of the inhaler he was able to return to his office, wearing the inhaler while at his work, and altogether about twenty hours out of the twentyfour. During the first three weeks he lost 2 lb.; but in the next month gained 4' lb., and subsequently 14' lb., a total gain of 18, lb. He is now doing full work without fatigue, and gradually lessening his use of the inhaler. He feels very well.
(22) Mr. P., aged 38, sent to me by Case 3. Cough for four months. Felt ill and unequal to his work for one month. Signs at all four apices and four lower areas. No sputum. After a week's rest in bed with continuous antiseptic inhalation he returned to his work, and was able to wear his inhaler for several hours daily, and at night. The cough disappeared within a week. Gain of weight in first three weeks, 4 lb.; during the next month, 5 lb. ; total gain, 9 lb. During July be had to work twelve hours a day, and he lost ground a little, but he persevered with the inhalations, and by September had quite recovered. He was doing his full work without fatigue, and had had no cough for three months.
(23) Mr. H., aged 32, also sent by Case 3. Illness began four months previously, and he lost weight rapidly. He also suffered from hydrocele, which was tapped several times. Temporary improvement occurred, but a fortnight ago he went to Germany for a week and experienced " shocking weather." Came back feeling ill. Showed signs at all four apices and two lower areas, with a cavity at his right apex. Evening temperature 99580 F.; sputum scanty, but containing numerous tubercle bacilli. A week after his first visit to me he had htemoptysis twice, and his temperature rose to 1030 F. I saw him again six days later at his own home, in consultation with Dr. Rudd, of Acton. The temperature had fallen to 1010 F. I found a quite new dull area above the left nipple, with sharp crepitant sounds, and the former physical signs were more marked. Evidently the disease was progressing rapidly; but under persistent antiseptic inhalation he improved more than we had dared to hope, the temperature fell to normal, and remained normal. He kept his bed for five weeks. There was no more heemoptysis, and the cough became much less. He gradually increased in weight, and had gained 5 lb. in the eight weeks in spite of his severe attack. The physical signs were more advanced, and in addition to the cavity at his right apex there were signs of cavitation in three other situations. He was gaining strength, and was walking about two miles daily; cough not troublesome, still some sputum. He was advised to go to Bournemouth, and to wear his inhaler six hours daily, and at night. I have not heard from him again, but I have heard indirectly that he is purposing to emigrate to South Africa, and that he has grown so much stouter that he has been compelled to have his clothes enlarged.
(24) Miss M. R., aged 13, the daughter of a medical man (deceased), had suffered from a "tuberculous finger" at six months of age; it was opened surgically, and healed slowly. For This is, I think, a complete list of all the cases of incipient or early pulmonary tuberculosis which I have treated by continuous antiseptic inhalation, and in which I have been able to watch the progress or to ascertain the result. Every one of these thirty cases has shown marked improvement. This is surely a most encouraging fact. I consider twenty-two out of the thirty as certainly cured. In thirteen of them the cure has stood the test of time, for they have all remained well and in active work for a whole year. These are Cases 2, 3, 4, 5, 6, 7, 8, 9, 12, 13, 14, 15, and 16 . To these may probably be added Case 1. Eight other cases, Nos. 18, 19, 21, 22, 24, 25, 26, and 29 , are apparently quite well, but they have not yet stood the test of time. Five cases -Nos. 10, 11, 17, 20 , and 27-I look upon as nearly cured. Only three cases remain about which one feels any doubt as to the favourable issue; they are Nos. 23, 28, and 30, and all these three cases have improved very considerably.
In the later stages of pulmonary tuberculosis the treatment by antiseptic inhalation will sometimes relieve cough and diminish expectoration, but it cannot be expected to cure. Let no one make trial of this method in advanced phthisis and then report that he "has obtained negative results." Of course he will obtain negative results. When the whole house is burning the most strenuous efforts of the fire brigade may be powerless, yet at its beginning the fire might have been extinguished by a mere pailful of water. If we are to succeed in arresting pulmonary tuberculosis, we must attack it in its earliest stage. At present cases are too often allowed to drift into a serious and even into an irremediable condition simply because the practitioner has not learned how to
The normal difference in percussion between rib and intercostal space is not noticed in ordinary percussion; but when noticed in finer examinations it may be mistaken for a morbid sign. Again, there are fallacies connected with normal variations in the respiratory functions-as, for instance, those covered by the suggestive word "atelectasis," when used in its attenuated clinical sense to indicate a lack of full aeration of the lung or of some portion of it. Largelunged people when at rest do not require to fill the wlhole of the lung with air, and in them an examiner might chance to find spots of relative dullness simulating disease. These are some of the risks of an attempt to diagnose early tubercle from percussion alone. Among many practical p)oints for whichl the Section is indebted to Dr. Lees, he teaches us to relax the patient's muscles by the sul)ine posture for the anterior examination. The same advantage might also be gained for the dorsal examination by the prone instead of the sitting posture, for so long as the spine is erect its muscles must come into plav. These refinements are essential in any attempt at the early recognition of phthisis. The later stages of the disease do not present the same difficulties, and their diagnosis often is only too easy. With regard to treatment, in the absence of the full details of several cases for which th'-re had not been time, he would ask Dr. Lees whether there were not other attendant circumstances in the cases which might have helped their improvement, or should the rapid gain in weight, which most of the patients showed, be attributed to the stimulating action on the mucous membrane? Some of the constituents used might act also as alteratives, and the turpentine would probably act upon the kidneys. Another imnportant (uestion was whether Dr. Lees believed that the inhalations, diluted witlh air as they were, were sufficiently strong to reach the bacilli and to act upon them as bactericides. Dr capsules, was frequently effective, and he did not find gastric symptoms induced thereby; but, on the contrary, whenm as so often happened, these were already present, they were usually relieved by the treatment.
